Attenuation of ozone-induced airway permeability in rats by pretreatment with cyclophosphamide, FPL 55712, and indomethacin.
Exposure of rats to ozone (O3) produces an increase in airway permeability and a concomitant influx of polymorphonuclear leukocytes in the lung. These observations raise the possibility that the inflammatory cells play a role in the cellular injury and increased airway permeability after O3 exposure. This study was therefore designed to determine if the inflammatory cells or their products are essential for the O3 effect. In a series of experiments, rats were rendered leukopenic with cyclophosphamide, treated with leukotriene B4 (LTB4), or with the inhibitors of lipoxygenase or cyclooxygenase products of arachidonic acid, followed by exposure to O3. A 2-h exposure to 0.8 ppm O3 caused a significant increase in the flux of proteins and albumin in bronchoalveolar lavage (BAL) and elevated the transport of 99mTc-diethylenetriaminepentaacetate (99mTc-DTPA) from trachea to blood. The treatment with cyclophosphamide caused a significant reduction in the circulating and pulmonary leukocytes and prevented an increase in tracheal mucosal permeability to 99mTc-DTPA and the protein and albumin flux in BAL. While the intratracheal instillation of LTB4 did not affect the permeability, tracheal permeability and albumin levels in BAL in rats treated with LTD4 antagonist FPL 55712 and exposed to O3 were lower than in the untreated O3-exposed rats. Pretreatment with indomethacin also prevented the O3 effects, as reflected by the decreased protein and albumin flux in BAL and 99mTc-DTPA transport from trachea to blood. These data show a reduction in the effect of O3 by agents that affect leukocytes or their products. The results support a mechanism of increased permeability that is dependent upon inflammatory cells and their products.